Stereospecific hydrolysis of a phosphoramidate used as an OPIDP model by human sera with PON1 192 alloforms.
O-hexyl 2,5-dichlorophenyl phosphoramidate (HDCP) is a racemic organophosphate compound (OP) that induces delayed neuropathy in vivo. The O-hexyl 2,5-dichlorophenyl phosphoramidate R (R-HDCP) isomer inhibits and ages neuropathic target esterase (NTE) in hen brain. Moreover, human serum paraoxonase-1 (PON1) is a Ca(2+)-dependent enzyme capable of hydrolyzing OPs. The enzymatic activity of PON1 against OPs depends on the genetic polymorphisms present at position 192 (glutamine or arginine). The catalytic efficiency of PON1 is an important factor that determines neurotoxic susceptibility to some OPs. In the present study, we characterized the stereospecific hydrolysis of HDCP by alloforms PON1 Q192R human serum by chiral chromatography. Forty-seven human samples were characterized for the PON1 192 polymorphism. The hydrolysis data demonstrate that the three alloforms of PON1 show an exclusive and significant stereospecific Ca(2+)-dependent hydrolysis of O-hexyl 2,5-dichlorophenyl phosphoramidate S isomer (S-HDCP) at 19-127 µM at the concentrations that remain in all the samples. This stereoselective Ca(2+)-dependent hydrolysis of S-HDCP is inhibited by EDTA and is independent of the PON1 Q192R alloform. The present research reinforces the hypothesis that R-HDCP (an isomer that inhibits and causes NTE aging) is the enantiomer that induces delayed neuropathy by this chiral phosphoramidate due to the low hydrolysis level of the R-HDCP observed in this study.